
PATENT 



DK-US030397 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 



Yoshinori KTTAMURA et al. 



Attn.: Application Processing Division 
Customer Correction Branch 



Serial No.: 10/525,869 

Filed: February 25, 2005 

For: METHOD OF CONNECTING HEAT 

TRANSFER PIPE AND CAPILLARY 

TUBE (As Amended) 



Assistant Commissioner of Patents 
Washington, DC 20231 

Sir: 

Applicants have noticed a U.S. Patent and Trademark Office error in the Title on the 

Official Filing Receipt. Specifically, the Title was incorrectly typed as 

" METHOD OF CONNECTING THIN TUBE TO HEAT TRANSFER TUBE " 
while it should be 

- METHOD OF CONNECTING HEAT TRANSFER PIPE AND CAPILLARY TUBE -. 
A Preliminary Amendment was filed with the application correcting the Title. 

Attached is a copy of the Official Filing Receipt received from the PTO in the above 
application, with the correction noted thereon. Issuance of a corrected Filing Receipt is 
respectfully requested. 
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must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent 
application serves as a request for a foreign filing license. The application's filing receipt contains further 
information and guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may 
wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce 
initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual 
property in specific countries such as China, Korea and Mexico. For questions regarding patent enforcement 
issues, applicants may call the U.S. Government hotline at 1 -866-999-HALT (1-866-999-4158). 
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DK-US030397 

IN THE UNITED STATES PATENT AND TRADEMAK K OFFICE 

In re Application of : 

Yoshinori KTTAMURA et al : 

Serial No.: New - : 
PCT/JP2004/007489 Nat'l Phase : 

International filing date: May 31, 2004 

For: METHOD OF CONNECTING HEAT : 
TRANSFER PIPE AND CAPILLARY 
TUBE (AS AMENDED) : 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, DC 20231 

Sir: 

Prior to examination of the above-identified application, please amend the subject 
application as follows. 

Amendments to the Title begin on page 2 of this paper. 
Amendments to the Specification begin on page 3 of this paper. 
Amendments to the Abstract begin on page 4 of this paper. 

Amendments to the Claims are reflected in the Listing of Claims , which begins on page 5 of 
this paper. Claims 1-13 are pending, with claims 1, 4 and 5 being the only independent 
claims. 
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Remarks begin on page 12 of this paper. 



Serial No.: New - PCT/JP2004/007489 Nat'l Phase 
Filed: Herewith 

AMENDMENTS TO THE TITLE: 

Please replace the title at page 1, line 2 with the following rewritten version: 
Method for connecting thin tube to heat transfer tube of Connecting Heat Transfer 
Pipe and Capillary Tube 



Page 2 of 12 



Serial No.: New - PCT/JP2004/007489 Nat'l Phase 
Filed: Herewith 

AMENDMENTS TO THE SPECIFICATION: 

Please replace the heading at page 3, line 17 with the following rewritten version: 
Summary D iscloaurc of the Invention 

Please replace the heading at page 9, line 19 with the following rewritten version: 
Detailed Description of the Preferred Embodiments Best Mode for Cnrryi ng Out the 
Invention 

Please replace the heading at page 17, line 1 with the following rewritten version: 
Gtekfts WHAT IS CLAIMED IS: 
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Serial No.: New - PCT/JP2004/007489 Nat'l Phase 
Filed: Herewith 



AMENDMENTS TO THE ABSTRACT: 

Please replace the paragraph (Abstract) beginning at page 21, line 1 with the 
following rewritten version: 

Abstract 

A connecting method and structure is provided The object of the present invention ts 
to reliably ensure the compressive strength of the joint between a heat transfer pipe and a 
capillary tube when connecting the capillary tube to the heat transfer pipe by direct brazing. 
In the connection structure between the heat transfer pipe £43) and the capillary tube {44}, 
only the part on the opposite side of the pipe end face side of the cylindrical flared part (14) 
having a pipe diameter larger than that of the heat transfer pipe (12) formed in a pipe end part 
(12a) of the heat transfer pipe (12) is flatly crush e d in the pip e latitudinal direction. Thereby 
forming , a pinched part (1 4 a) wherein in which a tube pipe end part ( 4 1a) of the capillary 
tube {44} is inserted from the pipe end fac e side of the flared part (1 4 ), and a brazing filler 
material pooling part 44d for pooling on the a pipe end face side of the pinched part (14a) the 
brazing filler material that flows into the pinched part (1 4 a) are formed. Further, in a state 
When inserted from the pipe end face side of the flared part (1 4 ) into the pinched part (1 4 a) , 
the tube end part ( 4 1a) of the capillary tube (44} is brazed to the heat transfer pipe (43). 
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Serial No.: New - PCT/JP2004/007489 Nat'l Phase 
Filed: Herewith 

The following Listing of Claims will replace all prior versions, and listings, of claims 
in the application. 

LISTING OF CLAIMS: 

1. (Currently Amended) A method of connecting a hoat transfer pipe and a 

capillary tube, wherein said comprising: 

providing a heat transfer pipe including a pipe end part: 

providing a capillary tube (4t) having a tube end part with a diameter smaller than 
that o f said pipe end part of said heat transfer pipe 7 i 

is connected to a pipe end part of said hoat transfer pipe (12) constituting a heat 
exchanger (1), comprising the steps of: 

performing a flaring fabrication process on said pipe end part of said heat transfer 
pipe to form that forms a cylindrical flared part {±4)? having pipe diameter larger than that of 
an initial pipe diame ter of said pipe end part of said heat transfer pipe^ , in the pipe end part 
of said heat transf e r pipe; 

performing a flat crushing process that includes that, by flatly crushing in a the pipe 
latitudinal direction only the part on the opposite sid e of the pipe e nd face side of said flared 
part, forms only a portion of said cylindrical flared part of said heat transfer pipe to form a 
pinched part disposed inwardly of a pipe end face of said cylindrical flared part. < 44a4 
wherein the pipe end part of said capillary tube is inserted from the pipe end face side of said 
flared part, and a brazing filler material pooling part (1 4 d) disposed between said pinched 
part and said pipe end face of said cylindrical flared part with said brazing filler material 
pooling part having a n inner cross sectional area that is larger than that of said pinched part: 
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Serial No.: New - PCT/JP2004/007489 Nat'l Phase 
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for pooling on the pipe end face aide of oaid pinch e d part the a brazing filler material that 
flows into said pinched part; 

inserting said capillary tube into said pipe end part of said heat transfer pipe so that 
said tube end part of said capillary tube extends within said pinched part: and 

performing a brazing process that brazes said capillary tube to said heat transfer pipe 
by inserting the pipe end part of said capillary tube into said pinched part and flowing brazing 
filler material into said brazing filler material pooling part. 

2. (Currently Amended) The method of connecting a heat transfer pipe and a 
capillary tube as recited in Claim claim 1, wherein 

m said flaring fabrication process includes forming an auxiliary flared part 
having a pipe diameter larger than that of said cylindrical flared part is further formed on the 
on a pipe end face side of said cylindrical flared part <44). 

3. (Currently Amended) The method of connecting a heat transfer pipe and a 
capillary tube as recited in Claim claim 1 or Claim 2 , wherein 

the said cylindrical flared part <44}-formed in said flaring fabrication process has a 
length of at least 5 mm and less than 10 mm in a the-pipe longitudinal direction^ and 

the length in the pipe longitudinal direction of said pinched part (1 4 a) formed in said 
flat crushing process has a length of in the pipe longitudinal direction of is at least 0.4 times 
and less than 0.6 times the length that of said cylindrical flared part in the pipe longitudinal 
direction. 
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4. (Currently Amended) A flat crushing jig (61) of a hoat transfer pipe for 
forming a pinched part (1 4 a), wherein the pipe end part of said capillary tube is inserted in 
said flared part when connecting by brazing the capillary tube having a diameter smaller than 
that of said heat transfer pipe to the flared part (11) formed in the pipe end part of the heat 
transfer pipe (12) constituting the hoat oxchangor(l), comprising: 

a pin member (63) comprising including a first columnar part (63b) configured and 
arranged to be dispose d in a pipe longitudinal direction so that the inside of said within a 
cylindrical flared part of a heat transfer pipe e xtends in the pipe longitudinal direction and 
having has a diameter greater than or substantially equal to a tube so that the pipe end part of 
said a capillary tube ea» to be inserted into said heat transfer pipe , and a second columnar 
part (63c) disposed on the a pipe end face side of said first columnar part and having a 
diameter larger than that of said first columnar part; and 

a pair of grabbing members configured and arranged to be moved inwardly towards 
opposite sides of sai d second columnar part (62) that, by intGrpor.ing nniH fWnH pnrt fmr^ th" 
pipe latitudinal direction in a state wherein said pin member is disposed inside said flared 
part, is capable of and further being configured to forming said pinched part by flatly 
crushing crush said cylindrical f lared part in the a pipe latitudinal direction to form a pinched 
part along only the a part of said cylindrical flared part that corresponds to corresponding to 
said first columnar part of said flared part pin member . 
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5. (Currently Amended) A heat transf e r pipe and capillary tube connection 
structure comprising: that connects 

a heat transfer pipe including a pipe end part with a cylindrical flared part having a 
brazing filler material pooling p art adjacent a pipe end face of the cylindrical flared part and a 
pinched part dispos ed on an opposite side of said brazing filler material pooling part from the 
pipe end face of the cylindrical flared part; and 

a capillary tube (4±) having a tube end part with a diameter smaller than that of said 
pipe end part of said heat transfer pip e, said capillary tube being disposed within the pinched 
eart to the pipe end part of the said heat transfer pip e; and (12) constituting the heat 
exchanger (1), wherein by flatly crushing in the pipe latitudinal direction only the part on the 
opposite side of the pipe end face side of the cylindrical flared part (14) having a pipe 
diameter larger than that of said heat transf e r pipe formed in the pipe end part of said heat 
transfer pipe, a pinched part (11a) wherein the pipe end part of said capillary tube is inserted 
from the pipe end face side of said flared part, and 

a brazing filler material disposed within the brazing filler material pooling part that 
secures said capillary tube to said heat transfer pipe, pooling pn rt (1 fnr pnnlinrr nn thn 
pipe end face side of said pinched part the brazing filler material that flows into said pinched 
part are formed: and 

said pinched part and said brazing filler material pooling part being formed bv flatly 
crushing in a pipe lat itudinal direction only a portion of said cylindrical flared part that is 
spaced from said pipe end face. 

in a state inserted fro m the pipe end face side of said flared part into said pinched part. -the 
pipe end part of said capillary tube is brazed to said h e at transfer pipe. 
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6. (Currently Amended) The heat transfer pipe and capillary tube connection 
structure as recited in Claim claim 5, wherein 

said heat transfer pipe further includes an- the auxiliary flared part (45) that encloses 
the a perimeter of said brazing filler material pooling par t, said auxiliary flared part being is 
further formed on the a pipe end face side of said brazing filler material pooling part (1 4 d) . 

7. (Currently Amended) The h e at transfer pipe and capillary tube connection 
structure as recited in Gtem claim 5 or Claim 6 , wherein 

said cylindrical flared part (W) has a length in the a pipe longitudinal direction of at 
least 5 mm and less than 10 mrn^ and 

the length of said pinched part (1 4 a) has a length in the pipe longitudinal direction is 
of at least 0.4 times and less than 0.6 times the length of said cylindrical flared part in the 
pipe longitudinal direction. 

8. (Currently Amended) A heat exchanger <^ having a plurality of said 
connection structures as recited in claim 5. and further comprising: 

a plurality of plate fins (14) arranged in parallel at a prescribed interva l with a 
plurality of said ; a plurality of heat transfer pipes (12) that passing through said plurality of 
plate fins in the a plate thickness direction^ 

; and a capillary tube (11) connected to the pipe end part of each said heat transfer pipe and 
having a diameter smaller than that of said heat transfer pipe, wherein, said heat transfer and 
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Serial No.: New - PCT/JP2004/007489 Nat'l Phase 
Filed: Herewith 

said capillary tube ore connected by the heat transfer pipe and capillary tube connection 
structure as recited in any one claim of Claim 5 through Claim 7 . 

9. (New) The method as recited in claim 2, wherein 

said cylindrical flared part formed in said flaring fabrication process has a length of at 
least 5 mm and less than 10 mm in a pipe longitudinal direction, and 

said pinched part formed in said flat crushing process has a length of in the pipe 
longitudinal direction of at least 0.4 times and less than 0.6 times the length of said 
cylindrical flared part in the pipe longitudinal direction. 

10. (New) The connection structure as recited in claim 6, wherein 

said cylindrical flared part has a length in a pipe longitudinal direction of at least 5 
mm and less than 10 mm, and 

said pinched part has a length in the pipe longitudinal direction of at least 0.4 times 
and less than 0.6 times the length of said cylindrical flared part in the pipe longitudinal 
direction. 

1 L (New) The heat exchanger as recited in claim 8, wherein 

each of the heat transfer pipes includes an auxiliary flared part that encloses a 

perimeter of said brazing filler material pooling part, the auxiliary flared part being formed 

on a pipe end face side of said brazing filler material pooling part. 

12. (New) The heat exchanger as recited in claim 8, wherein 
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said cylindrical flared part has a length in a pipe longitudinal direction of at least 5 
mm and less than 10 mm, and 

said pinched part has a length in the pipe longitudinal direction of at least 0.4 times 
and less than 0.6 times the length of said cylindrical flared part in the pipe longitudinal 
direction. 

13. (New) The heat exchanger as recited in claim 11, wherein 

said cylindrical flared part has a length in a pipe longitudinal direction of at least 5 

mm and less than 10 mm, and 

said pinched part has a length in the pipe longitudinal direction of at least 0.4 times 

and less than 0.6 times the length of said cylindrical flared part in the pipe longitudinal 

direction. 
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REMARKS 



Entrance of this Amendment is respectfully requested. 



SHINJYU GLOBAL IP COUNSELORS, LLP 
1233 Twentieth Street, NW, Suite 700 
Washington, D.C. 20036 
(202)-293-0444 

Dated: 
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Respectfully submitted, 



David L. TarnofL^ 
Attorney of Record 
Reg. No. 32,383 
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